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• Voluntary program since 1994
– We don’t have any sticks, just carrots!
– Part of EPA’s Climate Change Division

• Our mission
– Promote the profitable recovery and use of coal mine 

methane (CMM) by working cooperatively with coal 
companies and related industries

• Our focus
– Greenhouse gas emission reduction opportunities:          

CMM rather than coalbed methane (CBM)

1. Introduction and Background
Coalbed Methane Outreach Program
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• Methane is an important greenhouse gas that 
contributes to global climate change
– Global warming potential is 23 times greater than 

carbon dioxide (over 100 years)
– Shorter average atmospheric lifespan than carbon 

dioxide
• CMM vented to the atmosphere wastes a 

clean-burning energy resource

1. Introduction and Background
Coal Mine Methane
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Recovery of CMM 
from diverse sources

Abandoned 
(closed)

Mine Methane

Ventilation Air
Methane

Pre-Mine DrainageIn-Mine boreholes 
and/or Gob or 

Goaf gas

Photos Courtesy Various Sources

Drainage during or after 
mining yields low to 
medium quality CMM

Ventilation shafts 
produce large 
volumes of very 
dilute methane 
(~ 1% or less)

1. Introduction and Background
Types of CMM

Pre-mine drainage 
qualifies as CMM if 
coal is part of 
mine’s production 
plan

Surface
Mine Methane

Drainage from 
Underground Mines



6

High-Quality Gas
• Natural gas pipelines
• Vehicle fuel (LNG)

Medium-Quality Gas
• Power generation
• Combined heat & power
• Coal drying
• Boiler fuel
• Industrial applications
• Heating or cooling 

applications
• Fuel cells

Low-Quality Gas & 
Ventilation Air Methane
• Oxidation
• Combustion air
• Lean burn turbines

1. Introduction and Background
CMM end-uses depend on gas quality

upgrade
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• 2006 US coal production: 1.2 billion tons
– 612 underground mines → 359 million tons
– 812 surface mines → 803 million tons

• 2006 US CMM emissions: 
• EPA develops US GHG Inventory

• Research, develop and refine methodologies

• Active mines: 144.5 bcf = 58.4 MMTCO2eq
• Abandoned mines:  13.4 bcf = 5.4 MMTCO2e
• Account for 1% of all US anthropogenic CO2e 

emissions
• CMM ~ 11.5% of all US anthropogenic CH4 emissions

2. US CMM Sector Today
US CMM Emissions
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2.  US CMM Sector Today
2006 US CMM Emissions (bcf)

Abandoned 
mines, 

13.35, 8%

Surface 
Mines, 

34.68, 22%

VAM, 
81.07, 52%

Post-
mining, 

21.14, 13%

U.G. Mines 
drained gas, 

7.66, 5%
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• 50 Bcf of CMM recovered and utilized (2006)
– Active Underground Mines: 46.2 bcf
– Abandoned Mines: 3.4 bcf
– No VAM reductions achieved yet

• Current US CMM Projects 
– 14 active underground coal mines
– ~ 33 abandoned underground mines

• CMM projects are larger in scale, complexity 
compared to landfill gas projects

2. US CMM Sector Today
GHG Emissions avoided: 
Existing CMM projects
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Bituminous Coal Basin Anthracite Coal Basin

PENNSYLVANIA
ANTHRACITE
BASIN

NORTHERN
APPALACHIAN
BASIN

CENTRAL
APPALACHIAN
BASIN

BLACK WARRIOR
BASIN

SAN JUAN
BASIN

PICEANCE
BASIN

UINTA
BASIN

POWDER RIVER
BASIN

ILLINOIS
BASIN

Pinnacle Mine
Pipeline injection project 
uses surface directional 
drilling to maximize gas 
production 

CONSOL
VP and Buchanan Mines
Integrated CMM projects:  
pipeline, 88 MW power 

plant, coal drying

Shoal Creek and Oak Grove
Natural gas pipeline injection

JWR Blue Creek Mines
BCCK Cryogenic plant converts  
gob gas into pipeline quality gas

CONSOL 
Bailey Mine
Microturbine

(70 kW)

2. US CMM Sector Today
Examples of existing projects
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2. US CMM Sector Today
Existing projects overview

• Active underground mines
– All projects currently use drained gas

• Pre-mine drainage and/or gob wells
– Nearly all located in Eastern US
– Most utilize pipeline injection

• With or without gas upgrade
– Other (auxiliary) uses

• Abandoned mine projects
– Many different end-uses
– Many located in Illinois basin

• Surface mine projects
– 1 project: North Antelope Rochelle Mine, PRB
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2. US CMM Sector Today
Keys to project success

• Sufficient gas resources and understanding of 
gas production over time 

• Successful integration with mining operations
• Clarification of gas rights 
• Strong and consistent gas (or electricity) price 

signals
• Reasonable access to gas (or electricity) 

markets
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3. US Project Opportunities

• Total Emitted 2006 (excl.post-mining) = 136.8 Bcf

• Active Mines
– Degas (http://www.epa.gov/coalbed/docs/profiles_2003_final.pdf)

– VAM (http://www.epa.gov/coalbed/docs/2008_mine_vent_symp.pdf)

• Abandoned Mines 
(http://www.epa.gov/coalbed/docs/cmm_recovery_opps.pdf)

• Surface Mines 
(http://www.epa.gov/coalbed/docs/cmm_recovery_opps_surface.pdf)

http://www.epa.gov/coalbed/docs/cmm_recovery_opps_surface.pdf
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• Gas Content = quantity of gas contained in one ton of 
coal (m3/metric ton, scf/ton)
– >75 scf/ton: mine considered “gassy”
– 20 to 25 scf/ton: gas content of coal can be economic project 

under certain conditions
• Specific Emissions = quantity of methane liberated per 

ton of coal mined
– 150 to 200 scf/ton = minimum for gassy mine

• MSHA defines gassy underground mines for regulatory 
purposes as 100,000+ scf/day of methane

• Other factors: mine size and life expectancy, mining 
method, drainage efficiency

3. US Project Opportunities
Assessing “Gassy” Mines: 

General Rules of Thumb for Underground Mines
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• 7.7 Bcf available for utilization (2006)
• Many mines are gassy and can install drainage 

systems (even when not required by MSHA) 
– ~23 US mines currently use drainage systems 
– New systems installed as mines get deeper, more gassy

• Challenges:
– Majority of vented drained gas is on federal lands 

(ownership)
– Rugged terrain, limited access to pipeline, regulatory 

restrictions

3. US Project Opportunities
Active Underground Mines - Degas
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STATE MINE OWNER/ 

OPERATOR 
STATUS 

Utah West Ridge 
Carbon County 
Piceance Basin 
 

Utah American 
Energy (Murray 
Energy) 

• Emissions of 3.6 mmcf/d 
(VAM) 

• Longwall operation 

Colorado West Elk, 
Gunnison Cty.,  
Uinta Basin 
 
 

Mountain Coal 
(Arch Coal) 

• Emissions of 9.1 mmcf/d 
(drained) 

• Longwall operation 

  Utah Dugout Mine 
Carbon County 
Piceance Basin 

Canyon Fuel 
(Arch Coal) 

• Emissions of 1.7 mcf/d 
(0.4 mmcf/d drained) 

• Longwall operations 

3. US Project Opportunities
Western Mines: Good Near-term Candidates
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• VAM can be mitigated or utilized (81 Bcf emitted in 
2006)
– All underground mines have ventilation systems
– Rule of thumb: >0.6% methane concentration for an 

economical oxidizer project.  Drained gas can be blended in to 
boost lower methane concentrations.  Ideally, ~0.9% for 
maximum output and revenue.

– Technology available now
– Clearly “additional”

• Challenges:
– Newer technology - mines are still learning about their options
– Adequate space for equipment footprint required

3. US Project Opportunities
Active Underground Mines - VAM
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• Many opportunities to recover and utilize 
methane from abandoned (closed) mines 
– 13.4 Bcf emitted (available) in 2006
– Additional mines closed every year

• Challenges:
– Identifying owner and acquiring rights, particularly 

for mines closed before 1972
– Predicting future gas resources over time

3. US Project Opportunities
Abandoned Underground Mines



19

3. US Project Opportunities
Factors Influencing Abandoned Mine Emissions

• Time since abandonment
• Gas content & adsorption characteristics of 

coal
• CH4 flow capacity of mine
• Mine flooding
• Presence of vent holes
• Mine seals
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3. US Project Opportunities 
Abandoned Mines

Basin Mine Name Estimated Emissions at 
Abandonment 

(mmcf/day)

Estimated Power 
Generating 

Capacity (MW)*

Estimated Pipeline 
Sales Potential 

(Bcf)*

Piceance Sanborn Creek 5.0 7.6 0.7

Piceance Hawk’s Nest** NA NA NA

Piceance Bowie No. 1 0.11 0.6 0.06

Uinta Willow Creek 2.0 3.0 0.30

Uinta Kenilworth** NA NA NA

Illinois Orient 3** NA NA NA

Illinois Orient 6 0.7 1.0 0.1

Illinois Nasson 20** NA NA NA

Illinois Little Dog** NA NA NA

Illinois Superior 1** NA NA NA

Illinois Superior 2** NA NA NA

Illinois Superior 3** NA NA NA

Illinois Superior 4** NA NA NA

Illinois Baker 1.51 2.3 0.2

* Assuming 40% recovery efficiency.  
** Emissions from the pre-1972 mines are characterized using the methodology described in USEPA (2004)
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• Opportunities exist at surface mines: 34.7 Bcf emitted in 
2006
– Gas content of 20 - 25 scf/ton can be economic project if seam is 

thick and permeable
– Powder River Basin (PRB) produces > 50% of all surface- mined 

coal in U.S.
• Extensive pipelines and other infrastructure 
• Transparent & well-developed ownership policies on PRB federal lands

• Challenges:
– Limited information on current activities and future opportunities
– Distinguishing between CBM and CMM may be unclear
– Gas ownership can vary State to State, and from Private to Federal 

lands

3. US Project Opportunities
Active Surface Mines - Degas
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3. US Project Opportunities
Surface Mines

Mine Name 2007 Coal Production 
(million short 

tons/year)

2007 Estimated CMM 
Emissions 

(million cf/year)

Jacobs Ranch 38.1 1,524
Black Thunder 86.2 3,448
North Antelope Rochelle 91.5 3,661
Caballo 31.2 1,247
Cordero Rojo Complex 40.5 1,619
Antelope 34.5 1,379
Eagle Butte 25.0 999
Belle Ayr 26.6 1,064
Buckskin 25.3 1,011
Rosebud 12.6 503
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4. CMOP Activities
Our mission

To work with the private sector to reduce CMM 
emissions cost-effectively

What we do, in a nutshell:
• Identify profitable opportunities for CMM recovery
• Identify and help overcome market, regulatory, 

technical barriers
• Offer technical and analytic support where appropriate
• Conduct direct outreach to coal mines
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• Coordinate with sister federal agencies
• Demonstrate cutting-edge technologies
• Internationally, we play a pivotal role in 

supporting Methane to Markets Partnership 
• Inform and educate our constituents about 

coal mine methane 
• Provide and support venues for industry 

information sharing and networking

4. CMOP Activities
CMOP Outreach Activities
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Come to our conference!
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5. CMOP Tools & Resources
Visit the CMOP website

• Everything we produce is found on our website!
• Documents: technical reports and more

– Profiles of project opportunities
– Leading technology updates 
– CMOP Newsletters and weekly updates
– Introductory and background material

• Tools
– Database of US and international CMM projects
– EIA CBM Maps
– Unit converters and GHG equivalencies calculator

• CMOP Network contacts 
• Useful links
• Future conferences and events
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5. CMOP Tools & Resources
Join the CMOP Network

• Network Contacts List
– Self-selected industry and government contacts
– Sortable listing on our website
– Allows CMOP to refer without recommending

• Join CMOP’s Mailing List
– Weekly email updates: CBM Notes
– Quarterly newsletter: CBM Extra
– Special announcements
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International Projects Database
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5. CMOP Tools & Resources
Exciting new development:

Cost – Benefit Analysis Tool

• Web-based, first-cut cost/benefit analysis tool 
• Under development for two years

– “Beta version” available by end summer 2008
• Priorities

– Attractive and user-friendly
– Provides as many input default values and 

suggested ranges as possible
– Can be manipulated with flexibility
– Detailed and thorough User’s Manual



31



32



33

Summary

• CMOP’s mission: promote cost-effective recovery 
and use of CMM to reduce GHG emissions

• We have 
– identified multiple opportunities in the US for 

profitable CMM recovery and use
– developed a repository of technical, analytic reports 

and tools to assist project developers – all available on 
our website

• CMOP wants to help you!
– We welcome your suggestions for future tools, 

resources and project support
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Pamela Franklin
franklin.pamela@epa.gov

(202) 343-9476

Barbora Jemelkova
jemelkova.barbora@epa.gov

(202) 343-9899

Jayne Somers
Somers.jayne@epa.gov

(202) 343-9896

www.epa.gov/cmop
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